We use the closure and the theta omega closure operators to introduce -continuous, --continuous, weaklycontinuous and faintly -continuous as new four classes of functions. We obtain several properties, relationships, examples and counter-examples related to them.
Introduction and preliminaries
Let be any subset of a topological space ( , ). The set { ∈ ∶ ∀ ∈ with ∈ , ∩ is uncountable } is called the set of condensation points of and is denoted by ( ). is called an -closed set [1] if ( ) ⊆ and is called an -open set if − is -closed. The family of all -open sets of ( , ) forms a topology on which is finer than and this topology is denoted by . -open sets played a vital role in general topology research see, [2, 3, 4, 5, 6, 7, 8, 9] . The closure of in ( , ) (resp. ( , )) will be denoted by (resp. ).
( ) = { ∈ ∶ ∀ ∈ with ∈ , ∩ ≠ ∅ } [10] and ( ) = { ∈ ∶ ∀ ∈ with ∈ , ∩ ≠ ∅ } [11] are theclosure and the -closure operators. is -closed [10] (resp. -closed [11] ) if ( ) = (resp. ( ) = ). is -open [10] (resp. -open [11] ) if − is -closed (resp. -closed). The family of -open (resp.
-open) sets in ( , ) are denoted by (resp. ). It is proved in [10] and [11] that ( , ) and ( , ) are topological spaces, coarser than and coarser than . Authors in [11] defined and investigated -open sets. And they used them to characterize some separation axioms. Studying continuities in topological spaces is still a hot area of research see, [12, 13, 14, 15, 16] . This paper is devoted to introduce and investigate four new classes of functions, namely: -continuous, --continuous, weakly -continuous and faintly -continuous. In this paper, for any nonempty set , , , will denote respectively the indiscrete topology, the cofinite topology, and the cocountable topology on . 
Proof. a. Let ∈ ℕ and let ∈ such that ( ) = ∈ . Take = ℕ. The following two examples show that continuity and -continuity are independent:
Clearly that is discontinuous. Let ∈ ℝ and let ∈ such that ( ) = ∈ . Then = ℝ. Take = ℝ. Then ∈ ∈ and ( ) = ℝ ⊆ ℝ = . It follows that is -continuous.
Clearly that is continuous. Suppose that is -continuous. Take = 1 and = {1}. Then ∈ with ( ) = ∈ and = . On the other hand, if ∈ with 1 ∈ , then either = {1} or = ℕ. In both cases, = ℕ and
impossible. It follows that is not -continuous.
In the following result we give a sufficient condition for a -continuous function to be continuous: If ∶ ( , ) ⟶ ( , ) is --continuous such that ( , 
As appear in [21] is weakly continuous and by Corollary 2.15 is --continuous. On the other hand, it is proved in [21] that is not -continuous.
Definition 2.21. A function ∶ ( , ) ⟶ ( , ) is said to be weaklycontinuous if for every ∈ and every open set in containing ( ),
there exists an open subset in containing such that ( ) ⊆ . and {1} = {1}. To see that is weakly continuous, let ∈ ℕ and ∈ such that ( ) = ∈ . Then = ℕ or = {1} and in both cases = ℕ. Choose = ℕ. Then ∈ ∈ and ( ) = ℕ ⊆ ℕ = . To see that is not weakly -continuous, suppose to the contrary that is weakly -continuous. Let = 1 and take = {1}. Then there is ∈ such that 1 ∈ and ( ) ⊆ {1} . Then ( ) = (ℕ) = ℕ ⊆ {1} = {1} which is a contradiction.
Theorem 2.22. Every weakly -continuous function is weakly continuous.

Proof. Let ∶ ( , )
⟶
Theorem 2.24. If ∶ ( , ) ⟶ ( , ) is weakly continuous such that ( , ) is anti-locally countable, then is weakly -continuous.
Proof. Let ∈ and let be any open set in containing ( ). Since is weakly continuous, there exists an open set in containing such that ( ) ⊆ . Since ( , ) is anti-locally countable, then by Proposition 1.4, = , and so ( ) ⊆ = . It follows that is weakly -continuous. Clearly that is discontinuous. Note = =
. Let ∈ ℝ and let ∈ such that ( ) = ∈ . Then = ℝ. Take = ℝ. Then ∈ ∈ and ( ) = ℝ ⊆ ℝ = . It follows that is weakly -continuous. If ∶ ( , ) ⟶ ( , ) is weakly -continuous such that  ( , ) is -locally indiscrete, then is 
Theorem 2.27.
The following characterizations of faintly -continuity follow directly: 
